Introduction {#s1}
============

Empathy is central to prosocial interactions, understanding the suffering of others, and attenuates the propensity to maladaptive aggressive behavior ([@B1]). Reduced empathy, along with other traits, is proposed to represent a "core," interconnecting three maladaptive personality constructs--Machiavellianism, narcissism, and psychopathy---which have been conceptualized as the Dark Triad \[DT; ([@B2], [@B3])\], and associated with aggression ([@B4]). Whether this is indeed the case is fuelled by a lack of empirical findings that delineate facets of empathy underpinning the core and those more uniquely linked to the individual dark traits \[e.g., ([@B5])\]. According to the Violence Inhibition Mechanism model \[VIM; ([@B6])\], a selective impairment in the emotional recognition and response to distress cues, such as fearful and sad expressions, exacerbates aggression in psychopathy ([@B7]). However, less is known about the empathy-aggression link in the context of the other two DT traits. If aggression is driven by the absence of those empathic traits that also form the dark core, the VIM model would theoretically also apply to Narcissism and Machiavellianism. Conceptualizations of the dark traits as separate traits without an unempathic core, currently debated in the field \[e.g., ([@B8]) for review; ([@B9]--[@B13])\], might challenge this notion. Moreover, whilst direct forms of physical aggression have been typically studied in this context, less is known about these associations for more indirect forms of aggression. The current study seeks to close this gap by examining (i) whether impaired empathy indeed represents a common "dark core" binding Machiavellianism, narcissism, and psychopathy, and (ii) whether empathy deficits explain associations between the dark traits and indirect relational aggression \[IRA; ([@B10])\].

In Search of the Core of Evil
-----------------------------

Each DT trait has been described with unique characteristics: Machiavellianism describes an exploitative cynical nature, being a manipulator rather than manipulated ([@B14], [@B15]). Narcissism is characterized by an exaggerated sense of entitlement, superiority, and grandiose thinking ([@B2]). Psychopathy comprises a constellation of affective-interpersonal (superficial charm, callous affect) and behavioral (erratic lifestyle, antisocial behavior) deficits ([@B16], [@B17]). Nevertheless, the DT traits are significantly inter-correlated ([@B18]) with considerable convergent correlations between subscales ([@B19]).

Collectively, the DT traits share a propensity for a callous and manipulative interpersonal life-style, leading prior research to examine the empirical overlap between these subclinical personality traits, in order to designate the underlying core of "evil" personalities. The so-called "dark core" is proposed to comprise a set of traits and emotional deficits that is common across all three traits, explains their shared variance and promotes a selfish and antagonistic lifestyle ([@B4]). Most notably, callous-unemotional (CU) traits and empathic deficits have been proposed to constitute the shared dark core of all three dark traits ([@B3]), as well as low Agreeableness ([@B2]), low Honesty-Humility ([@B13], [@B20], [@B21]), and a behavioral overlap of an alternative fast and exploitative life history strategy ([@B22]).

Importantly, there are debates in the field as to how the DT should be best conceptualized--as individual traits or shared constructs with a joint dark core ([@B8]). For example, some authors propose that narcissism is less central to the dark core than psychopathy and Machiavellianism, and best viewed as a separate construct, leaving psychopathy and Machiavellianism as a dark dyad \[e.g., ([@B10], [@B23])\]. Indeed, a factor analytic study showed a stronger clustering of psychopathy and Machiavellianism with other variables (e.g., moral disengagement, unethical attitudes, and disagreeableness) capturing antisocial variance, whereas narcissism was much stronger associated with a non-antisocial factor alongside traits such as extraversion and intellect ([@B11]). Psychopathy and Machiavellianism share more overlap than they do with narcissism, and greater similarity in their associations with other CU personality correlates \[i.e., low Agreeableness and Conscientiousness; ([@B12])\]. Nevertheless, confirmatory factor analyses suggest that a two-factor model combining psychopathy and Machiavellianism, and keeping narcissism separate, has equivalent fit to the standard three factor model; as such, deciding between the optimal model may need to be based on theoretical grounds ([@B12]). However, a recent meta-analysis \[102 studies, *N* = 46,234; ([@B13])\] suggests that the DT model inadequately captures the malevolent side of personality. Machiavellianism and psychopathy were more strongly linked to adverse psychosocial outcomes than Narcissism. Moreover, once psychopathy had been controlled, it alone remained significantly associated with all of the considered outcomes (including direct aggression). In comparison, the majority of the average effect sizes for both Machiavellianism and narcissism became considerably smaller and mostly non-significant (apart from interpersonal difficulties for both and antisocial tactics for Machiavellianism). These findings suggest the DT traits should be treated as independent constructs. Finally, examining the factorial structure of the DT traits, another recent study showed better model fit for a single latent dark core dimension compared to conceptualizing three independent traits ([@B9]), suggesting that the dark personalities are best represented through the single dark core and rendering the individual traits redundant. The mixed findings in the literature may partly be attributable to the measurement tools used, and their respective reliability and validity issues ([@B8]). Taken together, it is heavily debated whether the DT traits are best conceptualized as (i) three unique monads (single constructs), (ii) a Machiavellianism and psychopathy dark dyad, with narcissism as a separate construct, or (iii) a single joined dark triad core subsuming the three traits in predicting maladaptive behavior.

Dark Traits and Different Forms of Aggression
---------------------------------------------

Each DT trait has been linked to different forms of aggressive behaviors. Psychopathy is the strongest predictor of physical and premeditated aggression ([@B13], [@B24]--[@B26]); however, under certain conditions of response provocation, narcissistic and Machiavellian individuals are also likely to act aggressively. For example, narcissistic individuals are particularly responsive to ego-threat \[i.e., any perceived attack on their self-image; ([@B4])\]. Whilst direct aggression has been extensively studied in the context of the DT, less is known about associations with indirect forms of aggression (i.e., those that are manipulative and more covert in nature). For example, whilst psychopathy has been linked to direct bullying behaviors in adults, narcissism and Machiavellianism have been linked to more indirect methods of intimidation ([@B27]). However, the association for narcissism was weak and potentially due to the shared variance with psychopathy ([@B27]), which would be in line with the findings of the recent meta-analysis ([@B13]).

Indirect relational aggression (IRA) reflects clandestine behaviors, aimed at damaging relationships and social status \[e.g., peer group exclusion, rumor spreading, gossiping; ([@B28])\]. In this context, Machiavellianism has been linked to increased relational aggression in both adults and children, indicating that the cold, calculating nature suits a less direct and less physical use of force ([@B29], [@B30]). Similarly, whilst psychopathy and pathological vulnerable narcissism (more emotional, anxious and sensitive to criticism and rejection) have both been linked with increased reactive and proactive relational aggression in adults, grandiose narcissism (more akin to the DT-Narcissism) was linked to reduced relational aggression ([@B31]). Thus, in terms of both direct and indirect types of aggression more specific associations can be observed for the individual DT traits with different expressions of aggressive behavior.

Empathy Deficits at the Core of Aggressive Behavior: Which Ones?
----------------------------------------------------------------

If the dark core is proposed to be underpinned by a lack of empathy that drives increased aggression in the DT, we would expect to see similar patterns across the DT. However, the unique associations of each DT trait with different expressions of aggressive behaviors are likely driven by more distinct affective and cognitive empathic deficits. Empathy is a multidimensional construct \[e.g., ([@B32])\]---constituting cognitive and affective components. Cognitive empathy has been defined as the capacity to recognize and understand another person\'s mental states---*knowing what someone thinks*. Such perspective taking is essential for predicting behavior of others and manipulating them ([@B33]). Affective empathy involves a vicarious response to the emotional display of others---*feeling what someone feels*. It is this type of empathy that is implicated in the functioning of the Violence Inhibition Mechanism model \[VIM; ([@B6])\], and the selective impairment in this capacity is thought to underpin aggression at least in psychopathy ([@B7], [@B34]). In addition to deficits in affective empathy, impairment in *affect-related* cognitive empathy--defined as the inability to *know* (rather than feel) *the emotions of another*---were also found in institutionalized offenders with psychopathic tendencies ([@B35]). By extension, if driven by the unempathic dark core, these mechanisms would then also apply to the other two traits. Indeed, affective empathy deficits have been linked to all three dark traits (individually and within the context of the DT), indicating a mutual inability to share the emotional experience of others ([@B15], [@B36]). However, once shared variance was accounted for, these findings were driven by psychopathy ([@B15]). On the other hand, there is also some evidence that all three DT traits are associated with reduced cognitive empathy, though this was driven only by psychopathy once shared variance was accounted for ([@B37]). In other cases, cognitive empathy appeared to be spared, or even increased in the case of Narcissism, which would suggest normal or better understanding of others\' thoughts and intentions ([@B15]). Thus, the links between the DT and cognitive empathy deficits are less consistent.

Mixed findings might be due to the jingle-jangle fallacy, whereby different definitional constructs of cognitive (or affective) empathy have been measured and conflated across different studies ([@B38]). Moreover, whilst most studies have focused on general or more basic assessments of affective or cognitive empathy, a more fine-tuned facet approach within those types of empathic deficits may be more useful in predicting more specific forms of aggression ([@B39]). Reniers et al. ([@B40]) devised a multidimensional model of empathy distinguishing between different aspects of cognitive and affective empathy. Firstly, in their working definition cognitive empathy is the attribution of emotion (rather than cognition) more akin to the affect-related cognitive empathy construct above. Affective empathy is defined as sensitivity to and experience of others\' feelings (rather than sharing or being aware of others\' feelings, and distinct from sympathy). Their resulting model (and measurement instrument) encompasses perspective taking--*understanding and seeing others\' emotional perspective*--and online simulation--*understanding another\'s perspective by imagining what they are feeling* as cognitive empathy components, whereas affective empathy comprises emotional contagion--*automatic mirroring of another\'s emotions*, proximal responsivity--*affective response to emotional cues of others*, and peripheral responsivity--*affective response to emotional cues in detached contexts (e.g., immersive settings like TV)*. With a few exceptions, (different factors of) psychopathy and Machiavellianism were associated with deficits across those scales and affective empathy was more strongly linked to expressive and instrumental forms of aggression; however, shared variance and mediation effects were not assessed in these analyses to derive a more informative distinct pattern of associations and predictions for the current study. Thus, the exact nature of such specific deficits in the DT traits remains unclear, as to the knowledge of the authors, prior research has not looked at these facets of cognitive and affective empathy in the context of the DT. Therefore, the current study examines these links controlling for the overlap of the DT traits to assess their unique and shared associations with those facets of affective and cognitive empathy in more detail. As such we want to examine which of these facets underpins the dark core (if supported) and which are more uniquely linked to individual traits.

Moreover, whilst direct forms of aggression have been examined within the VIM model, the extent to which this model applies to indirect aggression is less clear. Cognitive empathy has been shown to mediate the link between callous-unemotional (CU) and reactive relational aggression in women, indicating that women with reduced perspective taking skills are more likely to engage in relational aggression ([@B41]). Thus, whilst affective empathy has been proposed to play a central role in direct physical aggression \[*cf*. VIM model; ([@B6])\], indirect aggression may be driven by cognitive empathy components. Given that distinct brain systems underpin those processes ([@B42]), it is clear that distinguishing those systems is crucial to further our understanding of the distinct motivational and behavioral mechanisms and pathways involved. Moreover, delineating those associations is important in terms of their theoretical implications as to whether such deficits are driven by an unempathic dark core and as such are common across all DT traits. This extends further to a practical need to better understand which subtypes of empathy drive different forms of aggression in order to inform more targeted intervention strategies.

Summary and Hypotheses
----------------------

There is a debate over the conceptualization of the DT traits as monad, dyad or triad, and whether the expression of distinct empathic deficits is linked to the unique or shared (aka dark CU core) variance of the three traits. Also little is known about the extent to which they subsequently promote similar or distinct patterns of indirect relational aggression. Few studies have taken a more fine-tuned facet approach to examine the unique and shared empathic deficits in the DT to examine whether they jointly or uniquely underpin aggressive behavior. Delineating these association will directly address one of the most prominent debates in the field and have strong theoretical implications in terms of the usefulness of the concept of the Dark Triad or indeed the individual dark triad traits.

The aim of this study was to examine which conceptualization of the DT best explains the relationships between the DT traits, empathy and indirect relational aggression: (1) an unique trait contribution of three *dark monads*, (2) a *dark dyad* (Machiavellianism and psychopathy) with a separate narcissism construct, or (3) a joint *dark triad* (Machiavellianism, psychopathy and narcissism). The study examined their unique and shared relations to distinct facets of cognitive and affective empathy, and different forms of IRA---social exclusion, malicious humor, and guilt induction. As with direct aggression, we hypothesized that, psychopathy will be the strongest predictor of all three IRA behaviors, whereas the manipulative and strategic nature of Machiavellianism will be linked to social exclusion and guilt induction. Both affective and cognitive empathy deficits were expected to be more (similar and) apparent in psychopathy and Machiavellianism. Specifically impairment in cognitive empathy components were expected to mediate the relationship of psychopathy and Machiavellianism with IRA. For narcissism, we did not expect empathy deficits or direct links to IRA after controlling for the other two traits.

Methods {#s2}
=======

Participants and Procedures
---------------------------

Three-hundred and one participants \[262 females;[^1^](#fn0001){ref-type="fn"} age range 18--71 years, *M* = 26.87, *SD* = 11.66\] were recruited from two UK University participant pools and via general online participation schemes. Ethical approval was obtained from the University Ethics Committees.

Measures
--------

### The Dark Triad

Machiavellianism, narcissism, and psychopathy were measured using the 27-item Dark Triad of Personality Scale \[D3-Short; ([@B17])\], scored on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree). Mean scores are calculated for the three subscales (9 items each) with higher scores indicating higher level of DT traits. The SD3 is a reliable measure with Cronbach\'s alphas ranging from 0.77 to 0.80, and respective associations with standard measures of psychopathy, Machiavellianism, and narcissism ([@B13]).

### Empathy

Empathy was measured using the Questionnaire of Cognitive and Affective Empathy \[QCAE; ([@B40])\] comprising 31 items in total scored on a 4-point Likert scale (1 = strongly agree to 4 = strongly disagree). Cognitive empathy consists of two facets: (1) perspective taking (PT; 10 items)--understanding internal mental states of others; and (2) online simulation (OS; 9 items)--understanding another\'s perspective by imagining what they are feeling. Affective empathy splits into three facets: (1) emotional contagion (EC; 4 items)--automatic copying of another\'s emotions, (2) proximal responsivity (ProR; 4 items)--response to emotional cues of others, and (3) peripheral responsivity (PerR; 4 items)--response to emotional cues in immersive settings. Cronbach\'s alphas range from 0.65 to 0.85. Scale scores were calculated by summing respective items.

### Indirect Relational Aggression

Indirect relational aggression was measured using the Indirect Aggression Scale -- Aggressor version \[IAS-A; ([@B28])\]. The 25-item IAS-A consists of three subscales: Social Exclusion (SE; 10 items); Malicious Humor (MH; 9 items) and Guilt Induction (GI; 6 items). Participants indicate to what extent they had behaved aggressively during the last 12 months on a 5-point Likert scale (1 = never to 5 = regularly). Mean scores were obtained for each subscale. Cronbach\'s alphas range from 0.81 to 0.84.

Statistical Analyses
--------------------

Preliminary analyses revealed that several variables were skewed[^2^](#fn0002){ref-type="fn"}; however, maximum likelihood estimators can provide estimates that are robust to non-normality ([@B45]). To gain a clearer understanding of how empathy relates to indirect aggression, the first step of analysis regressed all three IRA outcome variables on the five empathy variables. Following this, three main path models were specified from zero-order correlations and estimated using maximum likelihood in order to assess the fit of the different DT conceptualizations, and examine the relationships between the DT traits, empathy and indirect aggression factors. The first model assessed the unique contribution of the DT traits as *monads*, whereby the DT traits (Machiavellianism \[M\], psychopathy \[P\] and narcissism \[N\]) were separate observed variables and specified as correlated in order to account for their shared variance. The other two models assessed shared dark core contributions. The *dark dyad* model tested a latent variable with Machiavellianism and psychopathy as indicators, and narcissism as separate observed variable[^3^](#fn0003){ref-type="fn"}, the *dark triad* model tested a latent variable with all three DT traits as indicator variables. Direct paths were specified from the DT traits compositions to IRA variables (with and without direct paths between Narcissism and IRA, and from the DT traits compositions to cognitive (PT and OS) and affective empathy variables (EC, ProR, PerR). Pathways were tested relating to the significant paths from the empathy variable/s (based on the regression results) to the IRA outcome variables (SE, MH, GI). Furthermore, empathy subscale scores were correlated with one another. Indirect effects were examined where applicable.

All analyses were undertaken in Muthén and Muthén ([@B47]) and if not stated otherwise, estimates reported are based on STDYX standardization. Model fit was deemed adequate with a non-significant chi-square value (taking sample size considerations into account), a root mean square error of approximation (RMSEA) below 0.05, a standardized root mean square residual (SRMR) below 1, and comparative fit (CFI) and Tucker-Lewis indices (TLI) above 0.90 ([@B48]).

Results {#s3}
=======

Descriptive Statistics
----------------------

Mean, standard deviations and Cronbach\'s alphas for the DT traits, cognitive and affective facets of empathy and IRA are displayed in [Table 1](#T1){ref-type="table"}. All variables show good reliability with alphas ranging between 0.74 and 0.92.

###### 

Descriptive statistics for all variables.

  **Measures**                         **Alpha**   **Mean**   ***SD***
  ------------------------------------ ----------- ---------- ----------
  **DARK TRIAD**                                              
  Machiavellianism                     0.80        2.87       0.66
  Psychopathy                          0.75        2.06       0.59
  Narcissism                           0.74        2.65       0.60
  **INDIRECT RELATIONAL AGGRESSION**                          
  Social exclusion                     0.89        1.50       0.60
  Malicious humor                      0.89        1.45       0.60
  Guilt induction                      0.90        1.50       0.74
  **EMPATHY**                                                 
  Perspective taking                   0.92        32.80      5.30
  Online simulation                    0.87        27.50      4.90
  Emotional contagion                  0.85        11.00      8.80
  Proximal responsivity                0.74        12.00      2.40
  Peripheral responsivity              0.74        11.70      2.87

Relationship of Empathy to IRA
------------------------------

Regressing all empathy variables on the three IRA outcome variables while controlling for age and sex led to a significant prediction of variability in SE (12.4%), MH (15.3%) and GI (14.9%) (all *p*s \< 0.001). Looking at the predictor variables, only OS significantly and negatively predicted SE (unstandardized b = −0.042), MH (unstandardized b = −0.034), and GI (unstandardized b = −0.047) (all *p*s \< 0.001). The standardized beta values can be seen in [Table 2](#T2){ref-type="table"} (zero-order correlations can be found in the [Supplementary Material](#SM1){ref-type="supplementary-material"}). Consequently, the path model tests specified a path from the empathy variable OS only to all IRA variables.

###### 

Standardized betas from the regression results of empathy predicting IRA.

                            **SE**                                       **MH**                                       **GI**
  ------------------------- -------------------------------------------- -------------------------------------------- --------------------------------------------
  Perspective taking        0.08                                         0.01                                         0.11
  Online simulation         −0.34[^\*\*\*^](#TN1){ref-type="table-fn"}   −0.28[^\*\*\*^](#TN1){ref-type="table-fn"}   −0.31[^\*\*\*^](#TN1){ref-type="table-fn"}
  Emotional contagion       −0.07                                        −0.05                                        0.02
  Proximal responsivity     0.03                                         −0.04                                        −0.11
  Peripheral responsivity   −0.05                                        −0.06                                        −0.10
  Sex                       0.02                                         −0.09                                        0.05
  Age                       −0.03                                        −0.13[^\*^](#TN2){ref-type="table-fn"}       −0.01

p \< 0.001;

*p \< 0.05. SE, social exclusion; MH, malicious humor; GI, guilt induction*.

Specified Path Models Testing the Conceptualization of DT Traits
----------------------------------------------------------------

Model fit statistics are presented in [Table 3](#T3){ref-type="table"}. When direct paths from all DT traits to IRA were specified, Model 1 (*dark monads*) was not deemed a good fit: other than the SRMR, none of the indicators reached acceptable levels. Model 2 (*dark dyad*) also showed a poor fit, despite the SRMR and the CFI reaching acceptable limits. Model 3 (*dark triad*) showed a questionable fit: while CFI and SRMR reached acceptable thresholds, and TLI was only slightly below, RMSEA did not show adequate fit. These analyses confirmed that there were no significant paths between N and any of the IRA variables. Model 2a (*dark dyad* model without paths from N to IRA) did not reach acceptable model fit as both the RMSEA and the TLI missed specified cut-offs. However, Model 1a (*dark monads* model without paths between N and IRA) was deemed to fit as the Chi-square is non-significant, and all fit indices reach the cut-off values, even though the upper boundary of the 90% confidence interval of the RMSEA is not below 0.08 ([@B49]). This model also fit when age and sex were controlled for (model 1a_control), even though the upper boundary of the 90% confidence interval of the RMSEA was not below 0.08. A path model with standardized estimates and showing significant paths only is shown in [Figure 1](#F1){ref-type="fig"}.

###### 

Model fit statistics for all specified models.

  -----------------------------------------------------------------------------------------------------------------------------------------------------------
  **Model**                                                       **Chi-square (df, p)**   **RMSEA (90% CI)**                  **SRMR**   **CFI**   **TLI**
  --------------------------------------------------------------- ------------------------ ----------------------------------- ---------- --------- ---------
  1\. Monads (No-Core)                                            123.108\                 0.315\                              0.076      0.879     −0.573
                                                                  (4, *p* \< 0.001)        (0.268--0.364)                                           

  1a. Monads, no paths N to IRA                                   3.401\                   0.021\                              0.014      1.000     0.993
                                                                  (3, *p* = 0.334)         (0.000--0.102)\                                          
                                                                                           Probability RMSEA ≤ 0.05 0.616                           

  1a_control. Monads, no paths N to IRA, age/sex controlled for   3.678\                   0.027\                              0.013      0.999     0.985
                                                                  (3, *p* = 0.2984)        (0.000--0.105)\                                          
                                                                                           Probability RMSEA \< = 0.05 0.582                        

  2\. Dyad (Partial Core)                                         83.716\                  0.166\                              0.087      0.934     0.596
                                                                  (9, *p* \< 0.001)        (0.135--0.200)                                           

  2a. Dyad, no paths N to IRA                                     86.068\                  0.143\                              0.095      0.934     0.699
                                                                  (12, *p* \< 0.001)       (0.116--0.172)                                           

  3\. Triad (Full Core)                                           50.614\                  0.085\                              0.037      0.969     0.895
                                                                  (16, *p* \< 0.001)       (0.059--0.112)                                           
  -----------------------------------------------------------------------------------------------------------------------------------------------------------

![Path model of significant paths between DT, empathy and IRA. Values shown are STDYX estimates; paths significant at *p* \< 0.05. P, psychopathy; M, Machiavellianism; N, narcissism; OS, online simulation; PT, perspective taking; ProR, proximal responsivity; PerR, peripheral responsivity; EC, emotional contagion; SE, social exclusion; MH, malicious humor; GI, guilt induction.](fpsyt-10-00095-g0001){#F1}

With regards to the empathy variables, only P was negatively related to all (*p*s ≤ 0.043), whereas M was negatively related to OS and PeriR only (*p*s ≤ 0.011). N was negatively related to PeriR (*p* = 0.037), as well as positively to PT (*p* \< 0.001). In terms of the relationship with IRA, only P was positively related to all three outcomes (*p* \< 0.001), M only significantly positively to GI (*p* = 0.004). Both M and P also negatively predicted OS (*p*s ≤ 0.001), suggesting OS as partial mediator. Furthermore, M may have indirect effects on SE and MH through OS, as OS is negatively related to all IRA outcome variables (*p*s ≤ 0.001). The analysis controlled for age and sex which were only significantly related to the ProR and EC empathy variables (*p*s \< 0.05), and not significantly related to any of the IRA variables.

Discussion {#s4}
==========

There has been considerable debate in the literature on the conceptualization of the dark traits as individual traits or sharing a dark core, with impaired empathy at the center \[e.g., ([@B9]--[@B13])\]. In this study, we examined the different conceptualizations of the DT traits--as *dark monads* (three single units), a *dark dyad* of Machiavellianism and psychopathy (with narcissism kept separate), and a *dark triad* with a shared core as a latent variable--in their distinct and joint associations with cognitive and affective empathy facets and the link to indirect relational aggression. All three dark traits were associated with reduced peripheral responsivity, suggesting this facet of affective empathy may underpin the shared dark core; however, peripheral responsivity was unrelated to IRA, challenging the notion that the unempathic core of the DT drives relational aggression. Importantly, the monads model without links between narcissism and IRA showed the best fit, whereas the joint dark core models (with or without narcissism) showed unsatisfactory fits to our data. Our findings show that, individually, psychopathy is the most severe trait in terms of its global maladaptive relationships with empathy and IRA, and Machiavellianism produces weaker but more specific deficits, while narcissism is spared. This suggests that the DT traits are best viewed as three independent personality traits, rather than a joint (latent) dyad or triad core, at least in the prediction of these specific empathic deficits and indirect relational aggression.

The Distinct Profiles of the DT Traits
--------------------------------------

The current findings support distinct profiles of the individual DT traits due to their specific characteristics that drive distinct expressions of empathic deficits (and spared capacities) and indirect aggressive behavior. Psychopathy was compromised on all levels of cognitive and affective empathy, and all types of relational aggression. Thus, consistent with previous research on direct aggression ([@B4], [@B13]), psychopathy showed a more severe and global pattern of maladaptive outcomes. Machiavellianism and narcissism showed more specific links to empathy. Only a partial cognitive deficit--online simulation--was observed in Machiavellianism, whereas perspective taking appears intact; being able to predict another\'s intentions would facilitate their manipulation strategies ([@B33]). Machiavellianism predicted only guilt induction reflecting their use of manipulation (e.g., emotional blackmail) to influence others ([@B28]). Narcissism, on the other hand, was not related to any IRA, and indeed model fit was only achieved when the paths between narcissism and IRA were removed. This questions to what extent previously observed narcissism-aggression links \[e.g., ([@B27])\] were driven by the shared variance with psychopathy and/or Machiavellianism. Moreover, narcissism was linked to increased perspective taking ability, perhaps enabling them to create a more favorable self-image through understanding and predicting others reactions. Thus, the spared and more adaptive associations of narcissism, once psychopathy and Machiavellianism are controlled for, emphasize the importance of teasing DT traits apart to examine their unique variance.

What Empathy Deficits Underpin the Dark Core and Which Drive Aggression in the DT: Implications for the VIM
-----------------------------------------------------------------------------------------------------------

This study examined whether by extension, the same mechanisms of the Violence Inhibition Mechanism model \[VIM; ([@B6], [@B34])\] apply to (i) Machiavellianism and narcissism -- if driven by the shared dark core, and/or (ii) other expressions of aggressive behavior such as relational aggression. Studying relational aggression in this context, means less observable, more indirect means of antagonistic behaviors in the Dark Triad traits can be explored, and allows us to test theoretical assumptions in different contexts. Our monad model conceptualizations of the dark traits as independent constructs and without an unempathic core that drives IRA challenge both assumptions.

Firstly, all three DT traits shared at least one affective empathy deficit---reduced peripheral responsivity, which arguably may underlie their shared dark core and reflect selfishness and tough-mindedness, and to care less about others in detached contexts. However, this shared deficit in peripheral responsivity did not drive indirect relational aggression. This does not necessarily contradict the extension of the VIM to the dark core as this shared deficit may still drive physical aggression; however, it does not apply to less direct means of aggression studied here.

Secondly, only the *affect-related cognitive* empathy facet online simulation was a partial mediator, driving indirect effects on IRA for Machiavellianism and psychopathy. Indeed, relational aggression has previously been associated with cognitive empathy deficits in women ([@B41]), and the current study supports this finding in a mixed sex sample. Though the current sample comprises an over-representation of the female sex, when controlled for, the main model fit was not affected and sex was not significantly related to any IRA variable suggesting that these mechanisms hold for males also. However, replication in a (predominantly) male sample is needed before drawing any firm conclusions. Though traditionally a lack of a*ffective* empathy has been seen as the hallmark deficit of psychopathy \[e.g., VIM model; ([@B6])\], similar *affect-related cognition* deficits as found in the current study have been previously reported in criminal male offenders with psychopathic tendencies ([@B35]). Our findings do not contradict the classic VIM notion, however, they do highlight an additional nuance of its functioning in driving this specific type of aggression. Whilst a cognitive component of understanding intentions and cognitions of others is essential for manipulating and deceiving ([@B33]), a lack of understanding what individuals feel in response to that may indeed facilitate such behavior, and hence, drive indirect relational aggression as measured in the current study.

Our interpretations and comparisons with findings across the literature must be taken with care. Firstly, they are based on self-report measures rather than psychophysiological indices of empathic responses or emotional reactivity and actual observed aggressive behavior (e.g., in the lab). For example, future research should examine empathic deficits underpinning direct and indirect behavioral aggression using carefully designed behavioral and/or psychophysiological experimental paradigms that tap into these specific aspect. From a psychometric perspective, previous studies have used different measures of empathy, and none used the facet approach distinguishing between different aspects of affective and cognitive empathy in the context of the whole DT. As such, the jingle-jangle fallacy posed within empathy research ([@B38]) needs to be considered here. For example, both of Renier\'s et al ([@B40]) cognitive empathy scales, online simulation and perspective taking, are defined by the capacity to make attributions about affect--akin to *affect-related* cognitive empathy ([@B35]). As such, Renier\'s et al. ([@B40]) and Davis\' ([@B32]) perspective taking scales present us with a jingle issue (inference that two measures with the same labels measure the same things). Whilst former is proposed to measures attributions about affective processing (e.g., *I can tell when someone is masking their true emotions; good at predicting how someone will feel*), latter is defined as the tendency to spontaneously adopt the psychological point of view of others and appears to take a more traditional conceptualization of perspective taking as attributions about others cognitions and mental states for most items \[e.g., *see things from the "other guy\'s" point of view; look at everybody\'s side of a disagreement; imagining how things look from their perspective;* ([@B32])\]. Thus, they are not likely measuring the same type of empathic attributions. To complicate matters more, Reniers et al.\' online simulation scale presents us with a jangle problem (inference that two measures with different labels measure different things) as the majority of its items (five out of nine) are actually from Davis\' perspective taking scale. On face validity, four items clearly concern attributions of cognitions (as mentioned above), two tap into attributions of affect (e.g., *I try to imagine how I would feel if I was in their place*) and the rest could be interpreted as both (e.g., *I find it easy to put myself in somebody else\'s shoes*). Thus, this scale appears to not just encompass "an effortful attempt to put oneself in another person\'s position by imagining what that person is feeling" \[([@B40]); p. 90\] but also how they may think and react (i.e., mental states). In other words, it is the capacity to simulate another\'s thoughts *and* emotions. Subsequently, the current findings suggest that indirect relational aggression in psychopathy and Machiavellianism is in fact underpinned by the impairment in the capacity to simulate both, other\'s cognitions and emotions.

One Good, One Bad, One Ugly--Narcissism as the Odd One Out?
-----------------------------------------------------------

As IRA is more proactive---premeditated and instrumental---in nature, it would appeal more to strategic, pragmatic and manipulative individuals akin to Machiavellianism and psychopathy, rather than narcissism. In contrast, narcissism has been more associated with reactive aggression in response to perceived provocation \[e.g., ego-threat; ([@B17])\]. Thus, our findings do not mean that narcissistic individuals are not aggressive *per se*, but suggest that IRA is a type of aggression they are unlikely to engage in---perhaps because it would not provide them with admiration and positive social standing they desire. Moreover, when studied independently, narcissism is split into two subtypes, grandiose and vulnerable ([@B50]), which manifest differently on general personality measures \[e.g., the Big Five; ([@B10])\] and show diverging associations with hostility \[e.g., vulnerable narcissism is linked to hostile behaviors once grandiosity and attention-seeking are controlled for; ([@B51])\]. However, DT measures such as the SD3 focus on grandiose narcissism at the expense of vulnerable narcissism. To thoroughly understand the relationship between narcissism and aggression, we need to consider the conceptualization of narcissism as utilized by various psychometric measures.

Moreover, research has considered Machiavellianism simply a less severe expression of clinical psychopathy ([@B52]). However, an overlap between constructs also reflects limited theoretical distinction, and suggests a need to refine measures of Machiavellianism, free from psychopathic traits ([@B12]). A recent meta-analysis revealed different degrees of overlaps for different DT measures: the SD3 incorporates more components of psychopathy, whereas the Dirty Dozen ([@B53]) shows more overlap with Machiavellianism and narcissism ([@B13]). Therefore, current findings need to be replicated with other measures of the DT traits as well as more comprehensive measures of each individual traits before drawing firm conclusions.

Though there appear adaptive qualities in narcissism, including self-confidence ([@B54]), their desire for social desirability leads to a tendency to exaggerate their abilities and reflect themselves in a positive light. This is a limitation when using self-reported measures to study individuals prone to dishonesty and may have affected our results. However, recent research suggests that even in large groups of psychopathic offenders response distortion was not a concern ([@B55]). Nevertheless, future studies may consider including measures of social desirability or lie-scales to control for such unwanted effects.

Finally, whilst our monads model without links between narcissism and IRA showed the best fit, recent bi-factorial modeling approaches suggest that the common core of dark traits might not depend on the individual DT traits but can be seen as a separate global construct ([@B56], [@B57]). Due to sample size restrictions we could not evaluate such models in the current study. It is important to note for the interpretation of our current best-fitting monad model, that we have partialled out the overlap between the DT traits to look at their unique impact. However, this can come under scrutiny because there is an interpretative difference between the concept of narcissism (measured as a whole) and the statistical variance that is left once the other traits have been accounted for ([@B58]). Thus, further research needs to focus on specifying what the differentiation of the whole and the partialled construct of Narcissism actually is (same applies for the other two traits).

Conclusion
----------

The current paper addressed one of the most debated questions as to whether the dark traits are best conceptualized as individual traits (monads) or shared constructs (dyad or triad)--with a joint dark core. In addition, we examined whether the joint dark core is underpinned by empathy, and whether this drives their aggression---a debate fuelled by a lack of empirical findings that distinguish facets of empathy underpinning the core and those more uniquely linked to the individual dark traits. Our findings suggest the DT traits are best conceptualized as distinct monads with unique pathways in terms of affective and cognitive empathy deficits and capacities, and their role in relational aggression. Narcissism showed the greatest differentiation from the other two, and a more adaptive nature with increased empathic capacities (perspective taking) and lack of association with IRA. This supports the notion that the DT traits are not equal members of the DT, and as such highlight the important distinction between them. Machiavellianism demonstrates more similar, though less global empathic deficits and relational aggression as psychopathy---as such adding further weight to research indicating greater overlap amongst these two traits. Importantly, in contrast to theoretical models focusing on affective empathy deficits in direct physical aggression, cognitive empathy deficits related to affect (and cognition) inference drive indirect relational aggression in psychopathy and Machiavellianism. Thus, our results highlight the importance of assessing empathy as a multidimensional construct in relation to DT traits and maladaptive outcomes, such as different forms of aggression.

Few studies have taken a more fine-tuned facet approach to examine the unique and shared empathic deficits in the DT and their link to aggressive behavior. Delineating the specific aspects involved is crucial to further our understanding of the distinct motivational and behavioral mechanisms involved, inform theoretical models of aggression in the DT such as the VIM, and more targeted intervention strategies for different expressions of aggressive behavior in the dark traits. However, in taking this approach studies need to carefully take the empathy jingle-jangle fallacy into account whereby inconsistent findings may be based on conceptual misconceptions about what is being measured, and therefore, care needs to be taken in the interpretation of findings and comparison across studies. Finally, the current findings only suggest that indirect relational aggression in non-clinical populations is partially mediated by reduced online simulation---whether this extends to direct physical aggression and forensic populations remains to be tested. Nevertheless, they are the first to show these unique pathways for the dark trait traits their links to specific empathic deficits and indirect relational aggression.
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^1^Participants were asked to indicate their biological sex with males, females and other as response options (none indicated latter); hence, we use sex rather than gender when we refer directly to our study data. When we refer to the wider literature, we are either concordant with what the respective authors use in their terminology or use both "sex/gender" terms \[see ([@B43])\] if used interchangeably within the respective literature. Some previous research suggests that relational aggression is more prominent in women; however, a large meta-analysis shows minimal gender differences ([@B44]). Nevertheless, we control for sex in our analyses to account for the overrepresentation of females in the sample.

^2^Psychopathy was positively (*z* = 5.67), PT, OS, ProR, and PerR were negatively skewed (*z* scores between −3.59 and −5.93). The IRA subscales showed the greatest skew (all *z* \> 15).

^3^Models with two indicators for a latent variable are deemed problematic as construct representation is less accurate; however, they are nevertheless often specified in empirical research as this bias can be reduced when there is high communality between the indicators ([@B46]).
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